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ErFFecTts oF WINTER RECREATION ON VEGETATION

owmobile, snowcoach, cross- SoiL TEMPERATURES
Sountry and telemark ski, snowshoe, Soil temperature can also be affected by

nd dog-sled activities occur snowmobile compaction of snow. Wanek
throughout the winter and spring in the GreatéLl971, 1973) and Wanek and Schumacher
Yellowstone Area (GYA). These activities (1975) observed that surface soil temperature
occur on designated and/or groomed trails or aisder compacted snow was erratic and con-
dispersed activities. Snowmobile activities stantly lower than under uncompacted snow.
often occur on constructed dirt and paved  Soils in the areas where snowmobiles traveled
roadbeds. However, damage to vegetation hasawed later than where snowmobiles did not
been observed in the GYA that is caused by travel (Wanek and Schumacher 1975). This
winter recreational activities that occur off-  resulted in subsequent deep freezing that could
trail. For example, branches of willowSglix  affect the survival of many vegetative species.
spp.) and sagebrusArtemisiaspp.) have been Wanek and Schumacher (1975) found that a
broken, and leaders have been removed fromlarge number of perennial herbs having subter-

conifers. ranean organisms were subject to intracellular
ice crystals which caused tissue dehydration.
PoTenTiAL EFFECTS Soil bacteria, essential to the plant food cycle,

Th i< little inf i iable d were reduced 100-fold beneath a snowmobile
ere is little information available de- track (Wanek 1971, 1973).

scribing the ecological effects of snowmobiling
and other winter recreational activities on v
EGETATION

vegetation. Research cited was completed in Snowmobile activities damage vegetation

the 1970s and focused on assessing the imp&b‘ﬁsand along trails and in dispersed sites. The

o:]snowm_o b_|Ie use on vegetation and snow most commonly observed effect from snowmo-
characteristics in Minnesota and Canada. biles was the physical damage to shrubs,
saplings, and other vegetation (Neumann and
Merriam 1972, Wanek 1971, Wanek and
Schumacher 1975). Neumann and Merriam
(1972) observed that compacted snow condi-
tions caused twigs and branches to bend

Snow COMPACTION

Snowmobile activities create trails as the
vehicle compacts the snow. Other winter
recreation activities also have the potential to

Increase snow compgctlon depending on the sharply and break. Stems that were more
intensity of the activities. One traverse over liable bent and sprang back although the

uzd_lrstz;]tq)egtsnow cllover dcan affec} thte p\l‘/]\)//SIC lnowmobile track often removed bark from the
environment as well as damage plants (Wane ems’ upper surfaces. Neumann and Merriam

ﬁ97l)t.\NC?mt[:r)]actet(J_I SNow was dcalcﬂlaiﬁd to (1972) found that rigid woody stems up to one
ave two to three imes more density than .-, in diameter were very susceptible to

unggmpt)gt_:ttedfsnow n ?a:jnada. TherTfI7 damage. Stems were snapped off in surface-
conductivity of compacted snow was 11. packed or crusted snow.

times greater than uncompacted snow
(Neumann and Merriam 1972).
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Snowmobiles often run over trees and bile trail. This could potentially reduce the
shrubs tearing the bark, ripping off branches, diversity of plants species available and/or
or topping trees. In some trembling aspen reduce the quantity of available forage and the
(Populus tremuloidgsareas, populations duration of forage availability for wildlife
increased after snowmobiles disturbance.  during the spring.
Deciduous trees that sucker may increase at
first but then may decline if snowmobile ErosION
activities remove the sucker shoots for several Snowmobile activities may indirectly
successive years (Wanek and Schumacher contribute to erosion of trails and steep slopes.
1975). Studies (Neumann and Merriam 1972If steep slopes are intensively used, snow may
Wanek 1971, 1973) indicated that conifers  be removed and the ground surface exposed to
differed in tolerance of snowmobile traffic, andextreme weather conditions and increased
that pine specie®(g, Pinus contortawere erosion by continued snowmobile traffic. The
less susceptible to damage than spruce specisme results could occur when snowmobiles
(e.g, Picea glauca Wanek and Schumacher use exposed southern exposures. Because
(1975) found that young conifers were severegompacted snow generally takes longer to
damaged by minimal snowmobile traffic. melt, trails are often wet and soft when the
Depth of snow accumulation was the greatestsurrounding areas are dry. Consequently, these
factor contributing to snowmobile damage to trails are susceptible to damage by other users
conifers. Deeper snow tended to protect someuring the spring (Masyk 1973).
species and age classes. In the GYA, the Potential Opportunity
Herbaceous and woody plants exhibited Areas in which vegetation is most affected
varying responses to snowmobile activities. include:
Most species were vulnerable to physical
damage by snowmobiles. Twigs and branches (4) Groomed motorized routes

of shrubby cinquefoilRotentilla fruticosa (5) Motorized routes

were broken more readily than aspen and (6) Backcountry motorized areas
buffalo berry Elaeagnus canadengisSome (7) Groomed nonmotorized routes
species increased while others decreased in (8) Nonmotorized routes

number. Masyk (1973) found that productivity  (9) Backcountry nonmotorized areas

of grasses may be reduced in areas of snowmo- (10) Downhill sliding (nonmotorized)

bile use. Wanek and Schumacher (1975) found

that snowmobile activities set back the growthV] ANAGEMENT GUIDELINES

of some fast growing trees that normally would

shade out some shrub species. Therefore, ) .

heliophytic shrubs proliferated. OT cumglgpve factors. Th_e |mpac_t of snowmo-
In bog communities, snowmobile activitiesb'le. actl\{ltles_on the thS'Cal environment

can result in frost penetrating more deeply, varies W'th. winter ?‘e"e”t.y’ the depth of Show

thereby delaying the spring thaw. Herbs and accumulation, the intensity of snowmaobile

. o . traffic, and the susceptibility of the organism to
shrubs in these areas may exhibit population . 7 .
Y Pop jury (Wanek 1973). Activities occurring on

declines. Bog shrubs are highly susceptible ! . )
physical damage (Wanek 1973). Loadbetla_ltsﬂandﬁ(mtost Ilkely)t t;glls arethprobably
Early spring growth of some species may aving fittie afrect on vegetation as the areas

be retarded or may not grow under a snowmor€ already compacted or disturbed. Effects of

Adverse effects to vegetation are the result
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snowmobile activities on off-trail vegetation
should be assessed at a landscape level.

Management or restriction of snowmobile

. 1973. Ecological impact of
snowmobiling in Northern Minnesota.
Pages 57-7 Snowmobile and off-road

activities should be considered in areas where vehicle research symposium proceedings.

forest regeneration is being encouraged as

deformation of growth patterns was observed

Technical Report Number 9. Department
of Park and Recreation Resources, Michi-

in conifers where leaders had been removed by gan State University, Lansing, Michigan,
snowmobile activities (Neumann and Merriam  USA.

1972). Management or restrictions should alss——, and L. H. Schumacher. 1975. A
be considered in fragile or unique communi- continuing study of the ecological impact
ties, such as riparian and wetland habitats, of snowmobiling in northern Minnesota.
thermal areas, sensitive plant species habitat, Final report for 1974-75. State College,
and areas of important wildlife habitat, in order Bemidji, Minnesota, USA.

to preserve these habitats.

PREPARED BY:

J. T. Stangl, Wildlife Biologist, U.S. Forest
Service, Gallatin National Forest, West
Yellowstone, Montana, USA.
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ErFFecTs oF DEvELOPMENT ON WILDLIFE

variety of impacts on wildlife and their dously (Glick et al. 1991), and nearly one-third

habitats. The effects of development of the region’s private acres have been subdi-
may act as additional adverse impacts to vided (Rasker and Glick 1994). As more
wildlife populations already affected by humaipeople settle in the area, existing roads are
activity. This may be important during winter increasingly unable to accommodate the larger
when many wildlife populations are already volumes of traffic, and roads are often widened

I ncreasing human development has a on rural private lands has increased tremen-

nutritionally and energetically stressed. or new roads are built to link areas of develop-
The term “development” is most frequentlynent and use (Glick et al. 1998). The region’s
used in reference to new home-building: increasing population also contributes to

subdivisions, ranchettes, and second homes.increasing human use of the region’s natural
While this activity is possibly the most impor- areas. For example, an estimated 25 percent of
tant factor affecting western wildlife, other  all visitors to Yellowstone National Park in

types of development impact wildlife and 1990 were residents of the surrounding three
habitats as well. For example, conversion of states (National Park Service 1998).

former wildlife habitat to agricultural use or

livestock grazing land where wildlife is ex- GENERAL IMPACTS OoF DEVELOPMENT
cluded and the construction of new roads or thg, \W . pLIFE

expansion of existing road networks that create

unsuitable habitats for wildlife are both types PIRECT MORTALITY
of development that may have important Many human uses of developed landscapes

consequences for wildlife. Development, ~ &re incompatible with wildlife use or presence
therefore, can be defined as any human activj?d may result in direct mortality of wildiite
that permanently reduces or removes habitat that attempt to occupy those areas. Ungulates
that is currently available to wildlife. attempting to use historic winter range that has
been converted to grazing land or agricultural
use may not be tolerated because they compete
with livestock for forage or cause damage to
crops. Consequently, hunting seasons and/or
Although more than 80 percent of the areas may be designed to eliminate wildlife
Greater Yellowstone Area (GYA) is in public from those areas, or wildlife may be killed in
ownership, the approximately 20 percent of th&pecial management actions. Large carnivores,
area that is in private ownership (about 3 such as bears and wolves, are generally not
million acres) contains some of the area’s mostlerated in proximity to areas of human
important wildlife habitats. These lands habitation or use. Collisions with vehicles may
include ungulate winter ranges, riparian areasalso be a significant source of mortality for
and wetlands (Harting and Glick 1994). Sincesome wildlife populations. Between 1989 and
1990, the region has experienced an overall 1995, an average of 117 wild animals were
growth rate of 12 percent, with some countieskilled annually in vehicle collisions in Yellow-
experiencing growth rates as high as 50 percetdne National Park (Gunther et al. 1997).
(Glick et al. 1991). As a result, home-buildingSevere winters may increase the number of

DEVELOPMENT IN THE GREATER
Y ELLOWSTONE ECOSYSTEM
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road kills when wildlife seek lower elevation, degraded or lost (Wilcove et al. 1986, Dunning
low-snow areas, which are where roads tend &t al. 1992). The ability of individuals to
be built. Many animals also use roads and recolonize areas or supplement declining
groomed trails as travel corridors when snow populations may be lost when habitat connec-
becomes deep and restricts movement. Duritigns between sub-populations are degraded or
the last ten years more than a dozen animalssevered (Wilcove et al. 1986). Because of
including bison, coyotes, elk, and moose, havihese factors, populations in isolated natural
been killed in collisions with snowmobiles in areas tend to be small (Wilcove et al. 1986,
Yellowstone National Park (M. Biel, Yellow- Dunning et al. 1992). Small population size
stone National Park, personal communicationand lack of habitat options generally result in a
lowered ability to withstand disturbance or
RepucTioN oR ELIMINATION OF WINTER natural environmental fluctuations and can
RANGE result in local extinction of wildlife popula-
Most ungulate species in the Rocky Mountions (Wilcove et al. 1986).
tain West rely on distinct summer and winter
ranges, taking advantage of seasonally avail-DisTURBANCE
able forage at higher elevations during the Increasing numbers of humans present in
summer and returning to areas of lower snowthe region have meant an increasing amount of
accumulation during the winter where there ishuman activity in areas used by wildlife.
greater access to forage. These low-elevatiotHuman activity may prevent some wildlife
winter ranges, however, tend also to be favoregpecies from taking advantage of foraging
by humans for settlement, agriculture, and  opportunities within their home ranges, even
road-building (Glick et al. 1998). Human where habitats remain intact. Green (1994),
occupation of winter home ranges may lead téor example, found that roads and traffic in
decreased reproduction or increased mortalityrellowstone may diminish or prevent bear use
of ungulates that traditionally use those areasof some winter-killed ungulate carcasses.
by decreasing the amount or quality of forageDisturbance that occurs in winter or other
or by increasing disturbance levels (Mackie periods of energetic stress can be of particular
and Pac 1980, Houston 1982, Smith and concern. During the winter, many animals
Robbins 1994). Because ungulates tend to reduce their activity, and therefore energy
concentrate in areas of limited size during theexpenditure, to compensate for reduced energy
winter, loss or degradation of even small intake, a result of limited quantity and quality
portions of winter range have consequences faf available forage (Telfer and Kelsall 1984).
greater than loss of similarly sized portions ofAune (1981) found that elk, bison, mule deer,

summer range (Mackie and Pac 1980). and moose in Yellowstone National Park
developed crepuscular activity patterns and

FRAGMENTATION OF HABITATS AND showed altered patterns of movement and

PopPuULATIONS habitat use in response to winter recreationists.

Development frequently has the effect of Behavioral and physiological responses to
fragmenting formerly large or widespread continuing harassment in the form of noise or
populations into smaller sub-populations certain types of human presence can shift an
isolated from one another to varying degrees.animal’s energy balance so that more is ex-
Fragmentation may also mean that connectiopended than is taken in, which results in
to supplemental habitats or seasonal ranges are
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decreased survival or reproduction success area in the early part of this century, human

(Anderson 1995). occupation of elk winter range contributed to
the death by starvation of thousands of elk in
OTHER ImMPACTS the valley (Anderson 1958, Robbins et al.

In addition to the examples listed above, 1982). Actions taken to mitigate for human
development can have a variety of other im- usurpation of winter range, however, have
pacts on wildlife. Subdivisions, agricultural created other problems and led to complex
areas, clearcuts, or roads can block migrationmanagement issues requiring often controver-
or movement routes, resulting in the inability sial solutions.
of animals to reach important habitat compo-  In 1912 Congress set aside a portion of the
nents such as breeding or nesting areas, searemaining valley bottom as the National Elk
sonally available forage, or refuges from Refuge, and in the 1950s winter feeding of elk
predation or disturbance (Wilcove et al. 1986,0n the refuge and on other state-run
Dunning et al. 1992). Development can alter feedgrounds in Wyoming became policy
habitats making them more favorable for (Anderson 1958). Because the available winter
generalist species that out-compete specialistange is restricted in size and the feeding
in their former habitats. White-tailed deer, forprogram was designed to maintain a relatively
example, appear to be replacing mule deer ndagh elk population, a sometimes controversial
developed areas in the Gallatin Valley (Vogel hunting program designed to control the size of
1989). Although attempts have been made inthe elk population was necessary (Smith and
recent years to restore the role of fire in natur&obbins 1994). Maintaining a large number of
areas, the presence of nearby human develoglk in a geographically restricted area has also
ments means that fire suppression will con- contributed to the continued presence of
tinue on large portions of many protected brucellosis in the herd (Thorne et al. 1991).
areas. Long-term fire suppression leads to Brucellosis in cattle has been the subject of an
changes in vegetation, which may impact intensive state and federal eradication program,
wildlife in diverse ways (Houston 1982). and the presence of tBeucella abortus
Ground disturbance by humans has increasetbacteria in wildlife in the GYA has been the
the presence and distribution of various specisgbject of much controversy in recent years,
of exotic vegetation that may out-compete  complicating management of both bison and
important native forage species. Cheatgrass elk.

(Bromus tectorum for example, has invaded Elk in the northern portion of the GYA do
large portions of western rangelands. While not present such perplexing management

this species greens early and may be of somgroblems, but are nevertheless faced with
spring forage value to ungulates, it may ulti- decreasing availability of winter range. His-
mately reduce the availability of winter foragetorical accounts indicate that large numbers of
by out-competing other, later maturing specieslk wintered in the Yellowstone River valley

(Houston 1982). north of Gardiner, Montana, and summered in
the mountain ranges north of the park (Hous-
IMPACTS TO INDIVIDUAL SPECIES ton 1982). Settlement and agricultural devel-

opment in the valley bottom have reduced the
ELk . .
number of elk that are year-round residents in

Humans are increasingly occupying elk . : :
. : this area to slightly more than 1,000 animals.
winter range in the GYA. In the Jackson Hole gnty
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These animals winter along the margins of théor all or part of the year. Because of the
valley (Houston 1982). In recent years, rangeconcern that infected or exposed bison could
expansion of the northern Yellowstone elk herttansmit brucellosis to cattle (Thorne et al.
during the winter has been of some concern t@991) and because bison may compete with
wildlife and land managers (T. Lemke, Mon- cattle for forage or destroy fences or other
tana Fish, Wildlife and Parks, personal com- private property, a very complex and controver-
munication) and private landowners. During sial set of management plans and policies have
some winters, elk use both public and private evolved for Yellowstone’s bison.
lands designated for summer livestock grazing, Bison from Grand Teton National Park
lessening the forage available to cattle. In  migrate to the National Elk Refuge and take
severe winters, elk often depredate winter hayadvantage of the winter feed provided for elk.
stores on private lands in the valley bottom. Both elk and bison on the refuge have been
Any factors decreasing the quality or availabilexposed to brucellosis, and concerns exist
ity of the winter range on public lands and  regarding potential contact between bison and
protected areas will only increase the magni- nearby cattle (Thorne et al. 1991). The result,
tude of these problems and increase pressuress in Yellowstone, is a controversial manage-
on the elk population. ment scenario that continues to be the subject
of debate and discussion.

Bison
Bison management in the GYA has been MuLe Deer
the subject of major controversy, largely Mule deer populations in portions of the

because both the Yellowstone and the JacksoB YA have declined dramatically in recent

bison herds have been exposed to brucellosisrears, and human development on winter range
Brucellosis is a disease of cattle that has beemay be a contributing factor. Mule deer

the subject of an intensive state and federal numbers declined as subdivisions and human
eradication program since the 1930s. Becausetivity increased on historic winter range
neither Yellowstone nor Grand Teton national northeast of Bozeman, Montana (Mackie and
parks encompass a complete ecosystem for Pac 1980, Vogel 1989). Individual mule deer,
most ungulates, including bison (Keiter 1991)particularly adult does, exhibit a high degree of
animals migrate out of the parks in the winterfidelity to the same seasonal home ranges
Historically, during severe winters, Yellow-  (Garrott et al. 1987, Mackie and Pac 1980).
stone bison probably migrated to lower eleva-Because of this, it has been estimated that loss
tion winter ranges in the Yellowstone River  of one square mile of primary winter range
valley north of the park (Meagher 1973) and, along the foothills of the Bridger Range could
possibly, also to winter ranges in the Madisonresult in loss of up to 30 percent of the south-
Valley. The bison population in Yellowstone ern Bridger Range mule deer population

was driven to near-extinction by the beginningMackie and Pac 1980). Disturbance associ-
of the twentieth century (Meagher 1973), andated with increased housing development may
during the subsequent decades when the  cause deer to become more nocturnal (Vogel
population was recovering and heavily man- 1989, Dasmann and Taber 1956). This shift in
aged, most of the historic winter range outsidactivity pattern could increase energetic de-

the park boundary was settled and developedmands on deer and other animals during winter
by humans. Much of the land adjacent to thewhen they are nutritionally and energetically
parks is used for cattle grazing and ranching stressed by causing them to forage during



ErFFecTtsorF WINTER ReEcreaTIONON WILDLIFE 129

colder and more severe nighttime weather movement (Doug McWhirter, personal com-
(Aune 1981, Vogel 1989). munication).

Impacts may differ between migratory and
resident herds. Nicholson et al. (1997) foundM ip-Sizep CARNIVORES (MARTEN, LYNX,
that migratory mule deer are much more AND WOLVERINE )
vulnerable to human disturbance than are Mid-sized carnivores, such as marten, lynx
resident animals. This may have serious and wolverine, are particularly vulnerable to
implications for other migratory ungulates as the effects of habitat fragmentation. The
well, including elk that migrate in and out of current presence and distribution of lynx and
Yellowstone and Grand Teton national parks. wolverine in the GYA is likely influenced by

development and habitat fragmentation that is

PRONGHORN the result of logging and road-building. The

The northern Yellowstone pronghorn herd,patches of habitat remaining may not be of
at present numbering roughly 250 animals, issufficient size to guarantee an adequate prey
remnant of a population that historically base to sustain populations of these species
occupied the Yellowstone River Valley betwee(Buskirk and Ruggiero 1994, Lyon et al. 1994).
Gardiner and Livingston, Montana (Barmore The quality of smaller habitat patches may also
1980). This herd may have been contiguous be degraded as a result of influences from edge
with pronghorn populations farther eastin ~ species and other disturbances occurring at or
Montana. Pronghorn were eliminated south afear patch boundaries (Wilcove et al. 1986).
Livingston prior to 1920 (Skinner 1922, Marten, and to some extent lynx, require
Nelson 1925). Consequently, the Yellowstonesignificant amounts of late successional stage
pronghorn population is isolated. Itis esti- (old-growth) forest components in their home
mated that the herd has approximately 18 ranges (Buskirk and Ruggiero 1994, Lyon
percent chance of extinction in the next 100 et al. 1994). The appearance of early succes-
years (Goodman 1996) because of its small sional stage vegetation and structure in a
size and complete isolation from other prong-mature forest that is a result of logging or
horn populations. Currently, pronghornin  subdivisions combined with easier access via
Yellowstone have limited access to private  summer roads or groomed snowmobile trails
lands north of the park boundary and, there- may increase the number of generalist preda-
fore, little buffer against severe conditions thators, such as bobcats and coyotes, that compete
occur at times within the park. Severely with marten, lynx, and wolverine (Lyon et al.
limited winter range may have contributed to 4994). Dispersal and migration of marten may
recent decline in numbers in this population. be largely dependent on the presence of

The Jackson Hole segment of the Sublettdeavily vegetated riparian areas or connected
Antelope Herd may be at risk from develop- patches of mature forest (Lyon et al. 1994).
ment. This population segment exhibits Development of any kind may alter or remove
seasonal migrations from Grand Teton Na- these corridors, isolating populations, decreas-
tional Park south to Interstate 80 near Rock ing stability of the prey base (Buskirk and
Springs, Wyoming. Oil and gas developmentRuggiero 1994), and increasing vulnerability to
on critical winter ranges of these antelope, environmental pressures. Disturbance by
coupled with increasing pressure on naturallyhumans is of concern during winter, when
restricted migration corridors, threatens such small prey that is utilized by martens may be
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less available because of snowcover (Buskirktotal amount of prey or carrion biomass avail-
and Ruggiero 1994). Woody debris allows able to them.

marten to access prey beneath the snow surface

(Buskirk and Ruggiero 1994), and its loss ~ OTHER SPECIES

along with the compaction of snow by vehicles Little is known about the several owl

may have negative impacts on marten populaspecies inhabiting this region (Holt and Hillis

tions by decreasing available food. 1987), but owls may be particularly vulnerable
to disturbance during winter when prey species
L ARGE CARNIVORES are less vulnerable due to snowcover. Guth

Grizzly bears in the GYA are effectively (1978) found that bird density and diversity
isolated from other populations. Maintenancancreased in developed sites, but that the
of a stable or increasing bear population species present represented a greater percent-
depends solely on reproduction by resident age of common and widespread species;
females (Knight and Eberhardt 1985). Most several rare forest species were absent. Am-
grizzly bear deaths in the GYA between 1973phibians, reptiles, small mammals, and fish are
and 1985 were human caused (both legal andikely to be affected indirectly and more subtly
illegal) and were clustered around gateway by development and recreation than large
communities or other developments near mammal species (Cole and Landres 1995).
Yellowstone National Park. Various attractantBmpacts to these smaller species, however, may
such as garbage, orchards, and outfitter camgsve long-term impacts to overall wildlife
tend to draw bears into conflict situations withcommunity structure and function by altering
humans, frequently resulting in bear mortalityprey base, plant community dynamics, and
(Herrero 1985, Knight et al. 1988). Develop- animal distribution (Gutzwiller 1995).
ments can function as population sinks for
bears and other animals, potentially creating & ANAGEMENT GUIDELINES
drain on already stressed populations.

Humans are responsible for most mortali-
ties experienced by the newly reintroduced
wolves in the GYA (Phillips and Smith 1997).
Deaths occurred by collisions with vehicles,
poaching, or management removals following
wolf depredation on domestic livestock. De-
velopment on the borders of Yellowstone puts
wolves in jeopardy if they travel outside of
protected areas.

Factors that stress ungulate populations,
and thus increase their vulnerability to preda- : . .
tion or other types of mortality, may benefit and reducing quantity or quality of forage

large carnivores and scavenger species in theoPECIEs, carry partlcular |mpa_19ts during the
winter when animals are nutritionally and

short-term. However, if such factors lead to a . .
energetically stressed. In view of these obser-

long-term reduction of the ungulate popula- tions. the followi dati
tions, carnivore and scavenger species may pettions, the Toflowing recommendations may

adversely affected through a reduction in the

It has been stated that a critical role of
parks and other protected natural areas is to
compensate or correct for the influence of
modern man on ecosystem processes (Houston
1982). Few wildlife populations in the GYA
are restricted entirely to protected areas (Keiter
1991), however, and protected areas are also
subject to pressures accompanying develop-
ment. Many effects of development, such as
removing winter range, blocking migration
routes, disturbance caused by human activity,
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help to reduce or mitigate the impacts of
development on wildlife:

* Minimize future development and, where
possible, reduce current levels of develop-
ment and their concomitant impacts in
natural and protected areas.

* Place any necessary new developments
within or immediately adjacent to existing
developments so that human impacts are
clustered, allowing larger portions of
relatively pristine habitat to remain intact.
The location of future and existing activi-
ties and developments should be carefully
considered to avoid disturbing or removin
important habitat components.

* Intrusive, noisy, or otherwise potentially
disturbance-causing human activities
should be avoided during the times of yea
when wildlife populations are already
under severe environmental and/or physi-
ological stress. Winter is a critical stress
period for ungulates, and birthing/nesting
time is critical for a wide variety of species

» Cooperation among adjoining land man-
agement agencies and with landowners
adjacent to protected areas should be
strengthened so that habitats spanning
more than one jurisdiction are managed or
conserved as intact systems.

* Where possible, ungulate winter range
should be protected or access acquired for
wildlife to mitigate for existing develop-
ment levels.

* Research and monitoring programs on a
wide variety of species are vital to accom-
plishing most of the recommendations
above. Information on seasonal habitats,
migration routes, nesting or birthing sites
and areas, and timing of animal activities
are necessary in order to avoid significant
impacts of development on wildlife popula-
tions.
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ENErRGETIC CosTs oF WILDLIFE DispLACEMENT BY WINTER
RECREATIONISTS

often function at an energy deficit and induce variability in the responses of
during the winter months. Snow animals are discussed along with energetic
impairs their access to food, increases the implications.
energy cost of gathering the food, and in-
creases the cost of locomotion. Because platM ecHANISMS OF RESPONSE
growth has stopped, except in thermal areas,
the food value of plants is often low unless th(.§ENSORY LINKS TO HUMAN INTR.US'ON .
animal has access to points of energy storage . The response of animals to mtru_ders begins
such as buds. Snow characteristics and deptW'th the Sensory envelc_;pe Qf the animal. The
are controlling influences upon the winter Major Senses '”"0"’?0‘ in this response are
distribution of plant-feeding animals. In the those of sight, olfa_ctlon, and hearing. Each of
northern Rocky Mountains, limited winter these senses has its own threshold, character,
and pattern of response that may vary between

access to food has led to the selection of the different . I bet n th
species that have an enhanced ability to store © aifrerent species as wefl as between he

energy. This energy store provides a large different populatio_ns of eac_h species. Or_le of
proportion of the energy necessary to carry oﬁEe concepts that_ls of use in understanding
animal functions through the winter. The restt ese responses is the \_Neber-l_:echner law of
of the energy must be gathered from winter psychosensory perceptlpn. This rule demon-
range areas. A consequence of the limited strates that a sensory stimulus must change by

energy stores and limited food availability is a fixed _prthor;u:)hn mt_ordtler fohr an ?]nlmalo'lto Thi
that disturbance of animals by winter recognize that the stimulus has changed. IS

recreationists may result in increased energy IS (\:/?/”Ed tr::e J#St nOt'Ce?blf w&rencfgé‘]zND)
expenditure with adverse effects upon the CF); o? I(Ier-t elc 123700%5 ant (Withers ¢ t'h
survival of the animal, its ability to give birth andaii et a. ). Some responses to these

to and raise viable offspring, and the mainte- sensory stimuli, such as moving or changes in

nance of the social dynamics of the populatioR.OSture’ have energetic implications. Other

At the same time, winter recreation produces responsest, EUCh as cha?ggs 'T. het‘?‘” rat%_may
packed snow travel routes that may enhance f\r mayhno ach? eIEerrge 'Cn'(;ntp 'ﬁar'nonns' th'gt'
energy conservation by the animals. Such orn sheep and €elk respond to humans tha

trails include the single-file trails produced by approach to within 55 yards by INcreases in

: : . heart rate (MacArthur et al. 1979, Cassirer and
the flight of animals disturbed by bles 1990). B i Ut |
recreationists, cross-country ski and snowsho'f‘é‘nets. 0 ft)h ?rcakuse (ia:n'acfotﬁ pu ftr‘?‘l
trails, and groomed road and trail systems unc KI)I ° h ehs Ort? \:O u ne'no ; € ve_n hIC eri
provided for snowmobile use. as well as the heart rate, an increase in nea

To provide guidelines for the managementrate does not necessarily mean an increase in

of winter recreationists so that undue depletio?‘larOIIaC output nor does it always mean an

of the energy supplies of Yellowstone herbi- mcgr)(;ase in energy consumption (Ganong
vores can be avoided, it is necessary to analy%% )-
animal response to humans at the individual

I Ierbivores (plant-feeding animals) level and the group level. Factors that affect
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Vision is a major sense for most animals, Smell or olfaction is an important sensory
although it may be less important in relative element for mammals. Odors can be carried
terms to them than it is to humans. The JND some distance by air currents and may be
for vision is typically about 0.14, meaning thatabsorbed on snow and vegetation. Olfactory
stimuli must change by 14 percent in order fosensing of chemical odors has a high IND
the change to be detected. The range at whig¢about 0.3) indicating that only fairly substan-
wild, large mammals typically show some sortial changes in odor can be noted. The deposi-
of avoidance or suppression of activities is  tion of olfactants on snow and plants has the
typically about %2 to 1 mile in open, relatively potential for extending sensory responses for
flat terrain (Ward et al. 1973, Lyon et al. 1985considerable periods of time. Accommodation
Cassirer and Ables 1990). This zone of visualo odors occurs rapidly, and mammals do not
interference of use is reduced at night and appear to show avoidance of snowmobile
under conditions of vegetative cover density pollution in the snow (Aune 1981). Thus, the
and height that block vision. An energetic  persistence of snowmobile pollution does not
implication of this is that use of the winter seem to be an important factor affecting ener-
range in this zone of relative exclusion is getics. Accommodation to one odor does not
reduced to about half its normal level (Lyon necessarily mean suppression of the ability to
et al. 1985). Bighorn sheep, in some circum-detect others. Thus, the olfactants deposited by
stances, tolerate closer intrusion, which is ~ snowmobiles (Aune 1981) are unlikely to
probably related to both the limited nature andnterfere with the detection of predators by
greater security furnished by their rough and odor. Sensitivity to individual odors varies
broken habitat. The habituation state of the widely and differs between species. While
animals also affects their response and will b@lfaction is an important communication
discussed later. While partial color vision haspathway, it appears to be unimportant in
been demonstrated in some non-primate triggering highly energetic behavior after the
mammals, it has not been conclusively demomut is over but, like hearing, may reinforce
strated in most mammal species. (Experimentsual response (Cassirer and Ables 1990).
on color vision, properly controlling lumi- Hearing has a JND of about 0.15. While
nance, saturation, and brightness at all visibleseveral studies (Dorrance et al. 1973; Ward
light wavelengths, are difficult to do and have 1977; MacArthur et al. 1979, 1982; Stockwell
not been accomplished for most park mam- et al. 1991) have focused upon the effect of
mals.) Thus, color does not seem to be of relatively loud noises on animal behavior, it is
importance in triggering energetically expen- often the relationship of a sound to the back-
sive behavior. It is believed that some specieground noise level that is significant. Vegeta-
such as bighorn sheep, have specializations foon is highly effective in absorbing sound
high acuity of vision, while other species exce{Aylor 1971a and b; Harrison 1978). The
at detecting movement. Breaking the visual sound level from an idling pickup truck was
stimulus by crossing a ridgeline or other visuaieasured at 50 db about 90 yards from the
barrier is an important factor in responses to vehicle in an open environment and at 70 yards
disturbance (Dorrance et al. 1973, Lyons et ain a mature forest in the Yellowstone area
1985, Cassirer and Ables 1990) and, thus, caAnderson 1994). Sound levels of 45 to 65 db
be a significant factor in regulating energy  at the point of animal toleration have been
expenditure. reported for snowmobiles in some studies
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(Bury 1978). Better muffling and design havesubpopulation is habituated rather than domes-
reduced snowmobile noise levels since theseticated. Habituation reduces the physiological
studies were done. The berms of snow alongost of dealing with an environmental stressor,
groomed snowmobile trails also tend to absorbut it seldom eliminates the cost entirely. This
and deflect sound. habituation has involved learning to ignore the
The channeling of sound by inversions antarge auditory and olfactory stimulation im-
dense air layers is common in mountain envi-posed by human activities while learning to
ronments. A sound that is not heard near its rely almost entirely upon sight. Visual re-
source may occasionally be carried and per- sponses have been modified to permit human
ceived ¥2 mile or more distant without having intrusion as close as 16—22 yards without
been heard at intermediate distances. Air  eliciting flight behavior.
currents are also important in conveying sound. In the absence of other data, we can use
Cassirer and Ables (1990) observed that windveight and heart rate comparisons between the
blowing toward animals increases movement Lamar and the Mammoth elk to make a mini-
away, suggesting that smell and hearing tendrium rough estimate of the energetic differ-
accentuate the response triggered by vision. ences between the two areas (Cassirer and
Animals may be expected to show some Ables 1990). It appears that the direct energy
response at sudden or erratic sounds of 1 to ost for habituation and its prolonged alert
db in the quiet 30 db environment of a forest status that is required for daily living in Mam-
while requiring higher sound energies to moth is about 2 percent more than the cost of
produce a response if they are in a 60 db living in the Lamar. However, the more acces-
environment along a busy road. Constant noiskle and better forage provided by the green
levels are readily accommodated for and, as lawns of Mammoth results in a net daily
mammal populations on jet airports and energy intake in the range of 67 percent more
airbases (Weisenberger et al. 1996) demon- than that in the Lamar. This gives the Mam-
strate, even predictable loud sounds can be moth elk a net advantage of about 4.5 percent.
ignored by animals. However, unpredictable Year-to-year variations in winter severity
noise can affect range utilization and move- probably have more effect on the Lamar

ments of elk (Picton et al. 1985). animals than on the Mammoth elk. If calf
production differences are included, the net
INDIVIDUAL RESPONSE energetic advantage of the Mammoth elk might

be as much as 8 percent per day during the fall
and winter months. Because this is based upon
Fall calficow ratios, the effects of a higher

The energetic response of individual
animals to human intrusion varies widely. On

guestion that arises in Yellowstone is: where predation rate upon the calves in the Lamar is

SgritgesvgIdbtoodogﬁiﬂgﬁfja?ﬂggﬁurrt'- dr?' not considered. This failure to consider differ-
us subpopu : watlon 1S &, ces in predation would tend to overestimate
physiological process with energetic conse-

s . the energy difference between the two areas. It
quences. Are the elk W'th!n the limits O.f the hould be noted that biological variation
:\f/lf‘hrgmg:g gﬁ\rfézg?aigéwr':d orr] dromfsucattedeuggests that not all individuals in a population

y o » NO ENETGENC COSt Oy 4 ityate equally as well to humans, thus, we
human presence is involved. The chronically

elevated resting heart rates of these animals would expect a population to contain a seg-
. L . ment that habituates easily and another seg-
(Cassirer and Ables 1990) indicate that this y g
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ment that shows more extreme avoidance Early in the winter, snow conditions tend to
behavior. be better under the forest canopy than out in
The travel routes of humans, such as roadfie open. The cold winters of Yellowstone
and heavily used trails, are usually avoided toencourage the ablation of snow from the forest
some extent by animals. A rough estimate canopy to a unique degree (Skidmore et al.
suggests that perhaps 10 percent of the northt994). This process can prolong the use of
ern Yellowstone winter range has had its larggorest cover by the ungulates, which reduces
herbivore-use capacity reduced by 50 percenthe intensity of auditory as well as visual
(Lyon et al. 1985) due to use of the northeastdisturbance and its energetic consequences.
entrance road between Mammoth and CookeThe group size of elk tends to be smaller in the
City. This road is a permanent feature of the timber and their flight distances shorter, which
environment, but the effects of it can be seeniasults in less disturbance impact.
plots of animal distribution along the route. It is clear that the energetic expenditures of
This implies a lost-opportunity cost of perhapsnimals must be considered on the basis of
5 percent of the total energy supply of the  their habituation status and energetic status as
range. Itis unlikely that this “highway” effect well as on snow depth. Calculations were
has reduced the capacity of the Gibbon— performed for each of three different range
Firehole range to the same degree. The natusguations: the Mammoth habituated popula-
of the geothermal range, its topography, high tion, the Lamar population, and the Gibbon—
habituation levels of animals, and the lower Firehole population. Estimations were calcu-
energy statuses of the animals tend to reducdated for a 590 Ib. adult elk, a 200 Ib. calf elk, a
some of these impacts. 150 Ib. adult mule deer, and a 1,200 Ib. bison
The energetic effects of disturbance are under both early winter snow conditions and
affected by seasonal changes in the energy the dense snow conditions of late winter. The
balance of the animals, snow conditions, and daily activity budget of elk was used as the
distribution as well as annual variation in the activity budget for all of the ungulates (Nelson
conditions. The usual pattern of energy reguland Leege 1982). A density of 0.2 was as-
tion in animals is to expend the energy con- sumed for the early winter powder-snow
sumed in the last meal rather than to consumeonditions, and a density of 0.4 for late winter
energy to replace the energy that has been compacted snow. Comparative calculations
expended since the last meal (Hainsworth  were done for no snow and for snow depths of
1981). Thus, as energy stores drop, the ten- 30 percent and 58 percent of brisket height.
dency to conserve energy increases (Moen These depths were selected on the basis of the
1976), which will lead to a decrease in flight knee (carpel) length (Telfer and Kelsall 1984).
initiation distances upon being disturbed. ThiEnergy expenditures go up at exponential rates
is the general pattern seen in flight initiation when snow depths are above the knee, condi-
distances during the course of a winter. Re- tions that are generally not tolerated by the
search should be conducted to determine if animals. Parameters concerning energy expen-
disturbance of the animals results in increasediture were obtained from Parker et al. (1984)
in the length or frequency of feeding bouts, and Wickstrom et al. (1984). Behavioral
which would suggest some replenishment of responses to disturbances were obtained from
energy stores. If food intake does not increasi&une (1981), Cassirer and Ables (1990), and
a more critical effect upon the animals is Freddy et al. (1986). The energetic expendi-
implied. ture due to changes in the “alert” behavioral
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status of the elk was estimated using Cassirepredictable occurrence and movements of

and Able (1990). The percentages expressectross-country skiers and individuals on foot is
are for a total estimated daily energy budget ad more difficult situation (Bury 1978, Schultz
7,072 kcal. for a 590 Ib. adult elk; 2,861 kcal. and Bailey 1978, Aune 1981, Ferguson and

for a 200 Ib. calf elk; 2,243 kcal. for a 150 Ib. Keith 1982, Freddy et al. 1986).

adult mule deer; and, 11,167 kcal. for a 1,200 For a habituated mule deer, the daily

Ib. bison. The cost of a single flight for a energetic expenditure of a single intrusive
habituated adult elk increased the 7,072 kcal.event is estimated to increase the daily energy
daily energy budget between 3.2 and 7.1 budget of 2,861 kcal. by 2.5 to 5.9 percent. In
percent, depending upon snow conditions, forthe Lamar, responses increased energy expen-
an escape distance of 0.3 mile. The longer ditures 4.7 to 17 percent as compared to a
escape distance of 1.2 miles reported for the range of increase of 1.8 to 2.2 percent for the
Lamar area (Cassirer and Ables 1990) gave Gibbon—Firehole area. The responses of mule
energetic increases of 8.7 to 24 percent on ledeler were based upon the observations of Aune
terrain. If the elk in the Lamar runs uphill for (1981) and Freddy et al. (1986).

60 percent and downhill for 20 percent of the Little information is available concerning
time over a typical escape course (Cassirer atfte energetics of bison. Specific information
Ables 1990), energy costs may increase by 48oncerning bison was obtained from Telfer and
percent over the cost estimated for level terralkelsall (1984) and combined with general

High single-escape costs of more than 10  information covering large mammals in gen-
percent probably could not be tolerated by thesral (Parker et al. 1984, Wickstrom et al. 1984,
elk throughout the entire winter season. Be- Withers 1992). Personal observations suggest
havioral adjustment would probably be made that bison are relatively unresponsive to human
to use slopes with less snow, shorter escape intrusion. Thus, the elk response data from the
distances, or habituation. What might be Gibbon-Firehole was used in the calculations.
perceived as a greater tolerance of the animals single disturbance produces an increase in
to disturbance as the winter season progresselily energy expenditure of 1.5 to 2.1 percent
might, in reality, be the result of these energy more than the 11,167 kcal. daily energy bud-
conservation responses as well as the influenget. The low, late-winter energy levels of bison
of the lower energy status seen in late winter.may increase their tendency to allow close

The much shorter escape distances reported &mproach by humans and increase visitor

the Firehole area may be reflective of the mudtazards.

more marginal energy status of these elk (Pils  Failure to produce viable offspring has
1998) as well as habituation. The overall been suggested as a logical outcome of impos-
energy expenditure of the 200 Ib. calf elk for ing high-energy disturbance stress upon ani-
the various situations averaged about 16.3 mals. In an experimental situation, Yarmaloy
percent more than that of adults. The shorteret al. (1988) reported that it required direct
legs of the calves dramatically increase escapargeting of a specific mule deer with a harass-
costs in deep snow. The number of distur- ing all-terrain vehicle (ATV) repeated 15 times
bances or close encounters necessary to pro{averaging nine minutes each time) during
duce habituation is unknown, but probably  October to induce reproductive disturbance.
exceeds two per day. Habituation to cars or Deer not specifically targeted habituated to the
snowmobiles following highly predictable ATVs with little apparent notice and suffered
paths readily occurs. Habituation to the less no reproductive consequences. No information
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is available to indicate the frequency of disturof a normal daily energy budget by using the
bance throughout the winter by recreationistsgroomed roads. At snow depths of 9.5 inches,
or predators of individuals or individual groupsnore comparable to that seen on the winter

of animals. range, the savings during the December
through March deep-snow period would be
GRrour REsSPONSE about 1.2 percent of the daily energy budget or

ems e . an accumulated 1.4 days for the normal 11,167
Single filing” is a major group response

. ._kcal. daily energy budget. If we postulate a
that affects the energetics of response to wintgh_ ., migratory movement from the Foun-
recreationists and the situations created by

. . tain Flat area to West Yellowstone through 18
them. Single filing reduces the energy costs (?f

. ~ Inches of dense snow, the groomed trail sav-
travel through snow to a major degree. While g

i ill be th ivalent of 1. f th
the parameters of this type of movement hav Ings will be the equivalent of 1.66 days of the

. . ! . ormal energy budget for a 1,200 Ib. bison.
not been defined in the literature, unpubllsheij1 An adult elk has a smaller body size and

tenth animal passes along a trail, the energetlgn

ts will be reduced t the b level f elk under deep, dense snow conditions is
cOstS will be reduced to near the base IeVel 10f i ated at 3.4 percent of the daily energy
locomotory activity. While short-distance

. L budget and 1 percent for the more normal snow
flight movements are often individual, group

. : . conditions of 9.5 inches. The savings under
movements will usually coalesce into single

fles for the | ¢ | dist h . the 18-inch, dense snow conditions would be
es forthe fonger travel distances, SUch as 15,0yt 1.2 days worth of energy, assuming the
seen in the Lamar area.

: , . . conditions persisted for the 121-day December
Of course, the single-file animal trails are

o . ..._through March period or 47 percent of the cost
nqltl the ortl_ly packedftratllf |r_1| the parlﬁ. W,'[lr?l'feof maintaining a pregnancy from conception to
WIT sometimes Use toot tralls as Well as € o ang of March. A 22-mile migration over a
groomed snowmobile trails to facilitate their

) o roomed trail would produce energy savings of
movements. While cross-country ski trails or g P 9y g

: : about 1.1 days for the 7,072 kcal. daily energy
snowshoe trails are usually not attractive to thﬁudget equivalent under the deep, dense snow
large mammals (Ferguson and Keith 1982), ’

d or heavil d ski trail b conditions. The energy savings experienced by
g:':)on:_e (t)r theaw y used skitralls may b€ o shorter limbed 200 Ib. calf elk are esti-
attractive to them. mated at 4.9 percent of the 2,861 kcal. daily

The monthly average snow depths on the

. i f the Firehole—Madi energy budget for the 18-inch, dense snow
various portions ot the Firehole~viadison conditions and 1.5 percent for the 9.5 inch

winter ranges were from 6.5 to 10 inches in th&ow levels. This is equivalent to a gain of

Severe yvinter of 1996-97 (D?‘WGS 1998). In about 1.8 days supply of energy for the 121-
estimating energy consumption, let us assumgay winter period

travel through 18 inches of dense snow, which
is about the maximum tolerated depth based
upon the brisket height of an adult elk and is
slightly more extreme depth for the shorter legs The interaction, if any, between winter

of calf elk and bison. If we further assume thaecreational disturbance of ungulates and

the usual daily activity budget of an ungulate predation is unknown. A range of effects, from
involves 0.6 mile of travel, we can calculate enhancing predation effort by increasing

that an adult bison will save about 4.3 percenenergy depletion and sensory confusion in the

fREDATORs
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ungulates to the use of humans as protective
cover by ungulates, can be hypothesized. The
medium to large predators in Yellowstone have
lower foot loadings than the ungulates and,
thus, can move over the snow much of the
time. This serves to compensate for their
shorter brisket heights. Although usually
regarded as wilderness animals, wolverines
will include clear-cut areas in their home
ranges, and it has been speculated that later
winter snowmobile use might affect habitat use
(Hornocker and Hash 1981). Unpublished
observations indicate that wolverines will use
areas of terrain subjected to moderate uncon-
trolled snowmobile use (J. W. Williams, Mon-
tana Fish, Wildlife and Parks, personal com-
munication). Wolves, foxes, coyotes, wolver-
ines, and lynx are known to use roads and
snowmobile and other trails when traveling
(Neumann and Merriam 1972, International -
Wolf 1992, Ruggiero et al. 1994). The fre-
guency of ungulate disturbance by either
predators or humans is unknown. Avoidance
of areas of intense human use by predators has
also been reported.

M ANAGEMENT GUIDELINES

* Make human use of wintering areas as
predictable as possible. This can be done
by restricting access and the timing of the
access. Preferably, skiing should be re-
stricted to mid-day hours and designated
paths.

* Humans on foot should not approach
wildlife, even those that are habituated, a
closer than 20 yards; preferably, not close
than 55 yards.

» [Escape breaks in the snow berms along
plowed roads and groomed trails should be
made to permit animals to easily leave the
roadway. Crossing a deep snow berm often

causes a brief but intense expenditure of
energy. Animals in late winter condition
may have considerable difficulty in produc-
ing the brief intense energy flow necessary
to meet these demands.

Any winter-use trails in close proximity
(less than 700 yards) to major wildlife
wintering areas should be screened by
routing to put the trail behind ridgelines
and vegetative cover.

Low speed limits should be set on roads
and snowmobile trails, particularly in
winter range areas.

Information, past and future, concerning
snow depths, snowmobile use, and the
reproductive ratios of each species and
each major population segment should be
collected and analyzed for indications of
negative effects on wildlife.

Information on the daily activity budgets
and daily movement budgets of bison are
lacking. This information could give
considerable insight into the impacts of
winter recreation upon this species and
should be collected.

Public information efforts concerning the
winter ecology of animals should be
conducted. Information concerning the
actual frequency of disturbance is desirable
for more definitive estimates of the ener-
getic impacts resulting from winter
recreationists. Information concerning the
interaction of this disturbance with that
produced by wolves is desirable.
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| MPACTS OF TwWO-STROKE ENGINES ON AQuUATIC RESOURCES

aquatic resources directly and gered as populations decrease from human

indirectly. Winter recreation exploitation, environmental degradation, and
affects aquatic organisms mainly by indirect competition and predation from exotic or
impacts due to pollution. Two-stroke enginesintroduced species. While no fish species in
can deposit contaminants on snow, leading tathe Yellowstone area are listed under the
ground and surface water quality degradationEndangered Species Act, the fluvial Arctic
which subsequently may impact aquatic life. grayling, westslope cutthroat trout, and Yellow-

stone cutthroat trout are considered species of

Lire HiSTORY AND STATUS concern in Wyoming, Montana, and Idaho. All
. . ._three species have been petitioned for federal
Fish are important components of aquat'clisting under the Endangered Species Act (50

fCOS¥SteTS and aLe {mportant Iw:_ks motlr;e CFR Part 17), and it has been determined that
ranster ot energy between aguatic an erreﬁ'isting of the fluvial Arctic grayling as endan-

trial e_nwro_nments. _Natlvg and non-native flShgered is warranted but precluded at this time.
aguatic microorganisms, insects, and crusta-

. 4 : Determinations for the other two species are
ceans integrate into a complex aquatic commy-

) ) ending.
nity. In Yellowstone National Park there are 1 g
native and 6 introduced fish species (Varley HUMAN ACTIVITIES
and Schullery 1983). In the Yellowstone area

I I uman recreational activities impact Some fish species are becoming endan-

and the Rocky Mountain region, trout and Much of the existing literature relating to
other salmonids (Family Salmonidae) are the impacts on aquatic biota has been restricted to
major game species. Native fish include outboard engines on boats that discharge a
Yellowstone cutthroat trouQncorynchus variety of hydrocarbon compounds directly

clarki bouvier), westslope cutthroat trou®(  into the water column (Bannan 1997). How-
clarki lewisi), Snake River cutthroat trou®(  ever, the discharge of snow machine exhaust
clarki), arctic grayling Thymallus articugi directly into accumulated snow may provide a
mountain whitefishRProsopium williamsonj corollary. For example, emissions from snow-
mountain suckerGatostomus platyrhnchys  mobiles have been implicated in elevated lead
longnose sucke. catostomus griseydJtah contamination of snow along roadsides (Ferrin
sucker C. arden¥, mottled sculpinCottus and Coltharp 1974). Although lead is no

bairdi), redside shineRichardsonius longer a concern, hydrocarbons are still depos-
hydrophloy, Utah chub Gila atraria), ited on the top layer of snow along snowmobile
longnose daceRhinicthys cataractgeand trails (Adams 1974).

speckled daceR. osculus Non-native fish Contaminants from two-cycle engine
species include rainbow trou®( mykisy exhaust include carbon monoxide, hydrocar-
brown trout Salmo truttd, eastern brook trout bons, Methyltert-butyl ether (MTBE), Nitrous
(Salvelinus fontinalis lake trout §. oxides (NQ), and particulate matter (White
namaycus})) and lake chubQouesius and Carrol 1998). Considerable variation

plumbeus exists among these compounds with respect to
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toxicity and persistence in water or aquatic violet light (UV) and become 50,000 times
sediments. Temperature and dilution rage,( more toxic under field conditions in the pres-
mixing by propellers) appear to affect volatilityence of sunlight. When PAH are in the bodies
(e.g, evaporation rate) and long-term distribu-of aquatic organisms and absorb UV light, the
tion of specific compounds. Because two- energized molecules or their reactive interme-
cycle engine exhaust contains numerous typediates can react with biomolecules to cause
of hydrocarbons, analyses typically focus on toxicity that can lead to death of aquatic

effects of only the more persistent types, organisms (Allred and Giesy 1985, Holst and
particularly polycyclic aromatic hydrocarbons Giesy 1989).
(PAH). Impacts to aquatic species that can be

Studies of Lake Tahoe suggest that local- attributed to atmospheric deposition from
ized reductions of zooplankton populations snowmobiles have not been well studied. Field
may occur in areas of high boat usage. Deletstudies are extremely difficult to conduct
rious effects can occur both in terms of mortabecause atmospheric deposition rates could be
ity and histopathological response (Tahoe  affected by numerous factors, including tem-
Research Group 1997). Extensive laboratoryperature, proximity to water, and combustion
tests in Sweden documented that rainbow troafficiency of individual snowmobiles. One of
exposed to typical levels of engine exhaust the more extensive studies used caged brook
could be negatively affected in growth rates, trout to determine effects of exhaust on fish.
enzyme function, and immune responses (Balkxhaust components taken up by fish corre-
et al. 1994). Also, sex-specific differences lated with levels present in the environment as
were observed, which could lead to alterationa result of snowmobile use (Adams 1974).
of normal reproductive function. MTBE is an Uptake of exhaust hydrocarbons and other
oxygenated additive emitted from engine compounds occur through the gills during
exhaust that is soluble in water and does not respiration. It is thought that hydrocarbons are
break down readily. However, no formal incorporated into fatty tissues, such as visceral
Environmental Protection Agency (EPA) fat and the lateral line, in a manner similar to
drinking water standards are set for this com-chlorinated hydrocarbon pesticides.
pound. Nitrous oxides contain nitrogen, which Tremendous uncertainty accompanies
can be a limiting nutrient in aquatic systems. discussion of this topic with reference to
is considered a small risk because of its smalhffects on aquatic resources of the GYA. The
percentage to total atmospheric deposition current lack of quantitative data reduces com-
rates. However, it can contribute to eutrophicparisons between outboard engines and antici-
tion. As a result, some concerned investigatopated effects from a specific level of snowmo-
have recommended restrictions on the numbdgile use. However, it appears reasonable that
of two-cycle engines allowed in high usage higher concentrations from emissions will
areas of Lake Tahoe (Tahoe Research Grouplikely accumulate as a result of grooming roads
1997). Similar concerns have been voiced fowith the constant packing of exposed snow.
Lake Michigan, Isle Royale National Park, and’hese accumulated pollutants will enter adja-

San Francisco Bay. cent watersheds during the spring melt, which
Under certain environmental conditions, generally occurs from April through June.
toxicity of some PAH compounds may in- Pollutants entering the watershed will be

crease substantially. The toxicity of PAH can concentrated during this snowmelt, producing
be “photo enhanced” in the presence of ultra-a strong “pulse” in the system. Similarly,
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impacts from acid rain in the eastern United Physiological responses of fish to increased
States are confounded by the accumulation ofoads of hydrocarbons and other contaminants
the acid in snow, with subsequent melting  may increase direct and indirect mortality
producing a pulse of acidity in a short time andates. Rainbow trout and cutthroat trout begin
causing very low pH in many streams (Carlinespawning in early spring (March through July),

et al. 1992, Haines 1981). exposing developing embryos during this
period. Research has shown that even at
PotenTiAL EFFECTS extremely low levels of hydrocarbon pollution,

impacts may include chromosomal damage;
retarded growth and development; disruption
of normal biological functions, including

Protection of park aquatic resources and
restoration of native species are primary

management goals of the National Park Ser- reduced stamina for swimming and maintain-

vice. In Y(_ellowstone National P_ark, groomeq ing positions in streams (Adams 1974); and
snowmobile roads are often adjacent to major,

. . h . death.
aquatic systems(g, Firehole River, Madison

. . . . ) Invertebrate vulnerability is not known;
River, Gibbon River, Yellowstone River, Lewis e .

! ' ’ however, it is likely that early instar develop-
River, and Yellowstone Lake). The Yellow- y y P

) ment may be impacted by hydrocarbon pollu-
stone River from the YeII_owstone Lake outlet tion entering the water. Many winter shredders
to the Upper Falls contains Yellowstone cut-

throat trout. The Madi River | tenti I(invertebrates that consume large organic
roat frout. The adison RIVETIS a potentia debris) are emerging, mating, and laying eggs
reintroduction site for westslope cutthroat

) . : in early spring €.g, stoneflies). These devel-
troutt. _T?Ie C_al:ozor;_and le_sldlsog fIvers rBfT.y oping embryos may, therefore, be more suscep-
contain fluvial Arctic grayling.  Snowmoblling i, q 1, pollutants during spring runoff periods.
occurs on Hebgen, Jackson, and other small

lakes located in the areater Yellowstone area Impacts of winter recreational activities on
axes located In the greate ‘fish and other aquatic resources occur mostly

There are also areas where snowmobiles CrogSere oversnow machines concentrate along
opeI: v(\]/l::\ter. tbon pollution in water m groomed motorized routes and winter destina-
__rHydrocarbon poliution in water may tion areas. In situations where snowmobiling
initially persist on the surface but will eventu- occurs over open water (D. Trochta 1999)

ally settle into the water column, increasing obvious impacts will include direct discharge

exposure to fish and mve_rte_brates. Ir“./es“ga'into aquatic habitats. Appreciable contamina-
tions have shown dramatic increases in some,

ntaminants in water exposed to snowmobiltion from emissions from backcountry
contaminants in water exp %nowmobiling probably occurs less frequently.
exhaust; some of these increases are on the

. However, dispersed snowmobile travel affects
order of 30 times (Adams 1974). Accumula- egetation (J. T. Stangl 1999), causing erosion

tion may also occur in sediments (Lazrus et al;nd damaging natural water courses and banks.

1970). Fish receive contamination from Snowmobiles can cause degradation of stream

different trophic levels that are sustained in and lake quality and affect aquatic species and

both open water and sediment enwronments_. their habitat.

These pollutants accumulate in the food chain, Management of oversnow machine recre-

and accumu_lat_lons in fish would _result n tion should encourage the development of
uptake by piscivorous predators including bal lean emission standards. Strict emission

eagle, osprey, otter, pelican, and grizzly bear.
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requirements for two-stroke engines would Holst, L. L., and J. P. Giesy. 1989. Chronic

mitigate impacts to water quality and, subse-
guently, aquatic environments. Restricting
motorized winter recreation near streams,
lakes, and wetland habitats would minimize
direct impacts to aquatic resources.
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ErFFecTts oF WINTER RECREATION ON HABITUATED WILDLIFE

and indirect impacts of winter the Yellowstone area. Gray wolves were

recreation on most wildlife species. recently reintroduced to the Yellowstone area.
However, these effects may create potentiallyWhile naturally occurring wolves are classified
additive or synergistic impacts to wildlife as endangered in Montana, Idaho, and Wyo-
populations (Knight and Cole 1995). Effects ming, those reintroduced into the Yellowstone
include energetic response to humans and and central Idaho ecosystems in 1995 and 1996
human facilities, habituation to human activi- were reclassified as “experimental/non-essen-
ties, and attraction or conditioning to human tial populations” (USFWS 1994).
foods and garbage (Herrero 1987).

Most wildlife species that become habitu- | jrg HisTORY

ated or food conditioned from winter recre-
ational activity are not protected under federa
law. These include ungulate populations
accustomed to winter recreationalists, roads,
and snowmobile trails (Aune 1981, Meagher
1993), and carnivores, such as coyote, red fo
pine marten, that become food conditioned to
human foods at recreational facilities. Bird
species, including ravens, gray jays, and
Clark’s nutcrackers, also may become food
conditioned and are protected under the Migr
tory Bird Treaty Act. Both black and grizzly
bears have the potential to become habituate
to human activities and food conditioned to

I ittle information exists on the direct falcons are not considered winter residents of

Many wildlife species are residents of the
k(ellowstone area during winter. Terrestrial
species include bison, elk, mule deer, moose,
bighorn sheep, mountain lion, lynx, bobcat,
farten, fisher, river otter, wolverine, coyote,
gray wolf, red fox, and snowshoe hare. Avian
species include bald eagle, trumpeter swan,
common raven, gray jay, Clark’s nutcracker,
great gray owl, waterfowl, raptors, and passe-
Line bird species.

Many wildlife species migrate or become
H1active during winter months. Others how-
ever, remain and adjust their foraging, habitat

human foods (Mattson 1990), but are typicall se, and activity patterns to winter conditions.

not active during the winter season (Judd et al. hllle'mostlwmter anlmals are well ac!apted o
1986). surviving winter situations, winter environ-

All wildlife species are protected in na- ments typically create added stress to wildlife

tional parks (NPS 1988). On lands outside ‘?'”? to harsh.er climatic cqnditions and more
national parks, some wildlife species are limited foraging opportunities.

subject to hunting. Most non-game bird
species are protected from direct human-
caused mortality by the Migratory Bird Treaty  Winter recreation has the potential to affect
Act (U.S.C. Title 16, Section 703). Species inwildlife foraging patterns, habitat use, and

the Yellowstone area protected by the Endan-interaction with human activities. When

gered Species Act of 1973 (U.S.C. 1531, 1984inter recreation occurs, some wildlife species
ammend.) include the whooping crane and may become accustomed to people and, there-
peregrine falcon, which are endangered, and fore, habituated to human activities. A further

the bald eagle and grizzly bear, which are  step in this process occurs when animals gain
threatened. Whooping cranes and peregrine

HumMmAN ACTIVITIES
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and then seek out human foods (Herrero 198%)so lead to unnatural attraction to human-use
Examples of the effect of wildlife habituation areas and lead to direct management actions

in winter recreational situations include:

and subsequent human-caused mortality

(Herrero 1985, Mattson 1990, Mattson et al.

1. Bison in Yellowstone National Park utilize 1992).

groomed snowmobile roads as travel routes Potential Opportunity Areas that will be

(Aune 1981, Meagher 1993).

2. Ravens converge at winter destination
areas, such as developed areas and warm-
ing huts, and forage on human foods
discarded or left unattended in snowmobile
seat compartments and/or packs; this
results in property damage.

3. Coyotes and red foxes frequent winter
developments and warming huts to seek
hand-outs from visitors or forage on im-
properly discarded food scraps. Some
eventually display aggressive behavior,
sometimes harming visitors. These ani-
mals are removed from the area or de-
stroyed.

4. Areas of winter garbage storage inside and
outside Yellowstone National Park attract
an array of wildlife species including
coyotes, red foxes, pine martens, red
squirrels, ravens, magpies, and gray jays.

PoTenTiAL EFFecTs

Very little information exists on specific
effects of winter recreation on habituated
wildlife. Moreover, the need for more specific
scientific monitoring is essential to better
understand the complexities of wildlife—human
interactions and the direct and indirect effects
that winter recreation create on wildlife popu-
lations. It is sometimes difficult to determine
whether wildlife habituation can be an advan-
tage or a detriment to populations. Studies
have indicated a shorter flight distance and a
higher tolerance for vehicles and humans as a
result of habituation (Aune 1981, Gabrielson
and Smith 1995). However, habituation can

particularly affected include:

(1) Destination areas. Highly developed

destination areas may negatively
impact wildlife where winter recre-
ational sites occur in habitats that
wildlife occupy. Winter destination
areas are becoming more popular.
These include major ski areas and
park development areas, and park
gateway communities. These can
also be low or moderately used areas
such as small residential communities
and warming huts. Wildlife avoid-
ance of habitats could occur near
winter developments. However, the
more obvious management concern
arises when animals are attracted to
developments in search of human
foods.

In areas with strong bear manage-
ment guidelines, such as Yellowstone
National Park, a strong emphasis is
placed on food storage and security
(Gunther 1994). However, in winter
when bears are hibernating, a lapse in
food security appears more common.
Managers associated with winter
recreational developments should
maintain high standards of food
security to prevent wildlife species
other than bears from becoming
attracted to human facilities and
foods. Garbage storage facilities
should be secured from all forms of
wildlife.



ErFFecTtsorF WINTER ReEcrREATIONON WILDLIFE 153

(2)

(4)

Planning for new winter recre-
ational developments should include
designs for animal-proof food- and
garbage-storage facilities and avoid
areas that could lead to animal attrac-
tion. Areas such as cooking and
eating facilities, picnic areas, and
garbage collection sites should be
built to preclude wildlife attraction
and habituation.

Primary transportation routes and (3)
scenic driving routes. Year-round
roads may have significant effects on
habituated wildlife. Primary roads
may impact wildlife by creating
situations where animals seek road
habitats in search of food. This may
occur because people feed wildlife
along roadsides or, to a lesser extent,
because animals scavenge dead
animals killed along roads. Both
types of foraging bring wildlife to
roadsides and create further habitua-
tion and increase risk of mortality
(Gunther et al. 1998). Wildlife
managers should try to remove
roadside carcasses to avoid scaven-
gers being hit by vehicles.

Groomed motorized routes. Snow-
mobile traffic along high- and moder-
ate-groomed routes may pose a
significant problem to habituated
wildlife during the winter months.
The potential for conflict could occur

roadsides and create further habitua-
tion and increased risk of mortality.
Wildlife managers should try to
remove carcasses to prevent scaven-
gers from being hit by over-snow
vehicles.

Grooming of roads and snowmobile
trails may affect ungulate movements,
population dynamics, and manage-
ment actions (Meagher 1993). Plan-
ning for new snow routes should
avoid ungulate winter range and
important wildlife habitat.

(6) Backcountry motorized areas.
Ungroomed snowmobile areas may
one day pose a significant habituated
wildlife problem. Areas of
ungroomed snowmobile use typically
occur at low levels and should not
attract wildlife. The potential for
conflicts between wildlife and
recreationists would occur when
winter snowmobiling increases to
higher densities and careless food
security is common.

(9) Backcountry nonmotorized areas.
Backcountry skiing, snowshoeing,
and downbhill sliding should not pose
a problem to habituated wildlife. The
potential for wildlife—human conflicts
may occur when high-density, human
winter recreational activity occurs
and food security is a problem.
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EFFecTs oF HELISKIING oON WILDLIFE

to take skiers and snowboarders to  (11) Areas of no winter recreational use
the tops of mountain slopes that (12) Low-snow recreation areas
have generally been unused by other skiers or
snowboarders. Typically, this activity occurs iPoTENTIAL PROBLEMS WITH
the more remote backcountry mountains that H e ;copTER SKIING
are difficult to access by foot. Heliskiing is _ _
becoming popular in Colorado, Utah, Idaho, Numerous studies have shown impacts to

and Canada. Where there is snow and remot@ildlife from low-flying aircraft, including
mountain slopes, there is the potential for ~ helicopters. Studies have been conducted on

heliskiing. birds, mountain goats, wild sheep, deer, elk,
There is currently no permitted helicopter @nd wolverines .(Knlght a}nd Cole 1995).

skiing use in the Greater Yellowstone Area  EXposure to helicopters increases energy

(GYA), although a few requests have been expenditures, reduces fat accumulation, and/or

made for permits on some forests. Some changes an animal’s physiological condition

poaching (non-permitted use) does occur in thdacArthur et al. 1979). These effects may

Bridger Range and may occur elsewhere. lead to reduced survivability and/or reproduc-
Although helicopter skiing is not a current 10N Success.

problem, managers need to look ahead and ~_Other risks associated with helicopter
gather information on helicopter skiingto  SKiing are avalanches, mishaps with the explo-

I I eliskiing is the use of helicopters (10) Downhill sliding (nonmotorized)

prevent conflicts between wildlife and sives used to set avalanches, and the potential
heliskiers. Some managers on national foresf8 helicopter accidents. Helicopter accidents
where heliskiing now occurs state thatif ~ could result in wreckage and fuel spills in
heliskiing is not now a permitted use in the  Pristine backcountry areas. Any of these risks
GYA, then it should not be allowed. could be harmful to wildlife in the wrong place
Although some Potential Opportunity at the wrong time. Impacts from recreation

Areas in the GYA will not be directly accessedtdd to the many stresses an animal sustains
by skiers, the noise or sight of the helicopter during the winter and can result in changes in
will likely affect all the areas. Areas where thénovements and preferred ranges, reduced
helicopter stageg.e., along roads, trailheads) foraging efficiency, decreased reproductive
could become a problem, and helicopters ~ SUCCESS, increased chance of accidents, low-
flying over wildlife winter range may affect the€red resistance to disease, and increased
wintering wildlife. The Potential Opportunity Predation (USFS 1996).
Areas that will be most affected include: The impacts of helicopters on individual
wildlife species are described below.

(2) Primary transportation routes

(3) Scenic driving routes BALD EAGLES AND GOLDEN EAGLES

(6) Backcountry motorized areas Bald eagles exhibited various responses to
(7) Groomed nonmotorized routes aircraft depending upon encounter distance and
(8) Nonmotorized routes aircraft type. Eagles responded more nega-
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fixed-winged aircraft. If young eagles were most negatively when the helicopter was
present, the adult eagles would remain on thewithin 540 yards. Animals did not habituate to
nest, but if no young were present, the eaglesepeat overflights and responded in the same
would leave the nest and sometimes attack thmanner whether it was the first flight of the
helicopter. Researchers found no direct evi- day or subsequent flights. When a helicopter
dence of adult or young eagle mortality associvas present in an area for many hours, the
ated with aircraft harassment (Watson 1993). goats remained alert during the entire period
Watson suggests that the use of turbine-engirand did not forage. Helicopters at close range
helicopters may have less impact on eagles, caused mountain goat groups to split apart, and
since these helicopters are quieter than pistoiin some cases animals became injured. C6été
driven helicopters. All aircraft should remain aecommends that a 1%-mile buffer be placed
minimum of 65 yards from nests and stay = around mountain goat herds to decrease the
within the nest area for less than 10 seconds.harmful effects of helicopters on the goats.

If there is a known nesting site, heliskiing Similar negative impacts to goats were
operations should not be permitted within the discussed in the environmental assessment of
area of the nest. helicopter skiing on the Ketchum Ranger

In the Wasatch Mountains of Utah, managbistrict of Idaho (USFS 1996). The biological
ers have expressed concern about a helicoptaissessment found that mountain goats ran
skiing permit that overlaps golden eagle rangevhen the helicopter was within 1/3 mile.

It is likely that golden eagles would exhibit  Joslin (1986) noted that mountain goat behav-
responses to helicopters similar to those of ior was changed negatively in response to

bald eagles. helicopters used for seismic exploration. A
study on the Beartooth Plateau, Montana,
M ouNTAIN GOATS recommended that snowmobiles not be permit-

Mountain goats are found in all the moun-ted within one mile of goat habitat (Haynes
tain ranges of the GYA, and heliskiing areas 1992); a similar recommendation should be
could overlap with important winter habitats, made for helicopters.
potentially having a negative impact on the If helicopter skiing is ever permitted in the
goats. Mountain goats winter at higher eleva-GYA, mountain goat winter and spring ranges
tions, often at elevations higher than 7,000 feshould be avoided.
on south-facing slopes with windblown ridges.

They prefer to be within 1,300 feet of escape ELk

terrain. In the winter months, goats minimize  EIk wintering at high elevations or along
their movements, foraging during the warm the route that a helicopter travels may be
parts of the day, decreasing energy expendi- negatively affected by the aircraft because of
tures. increased energy expenditures in response to

A study of the effects of helicopter distur- the disturbance. In the environmental assess-
bance from mining activities showed some ment of helicopter skiing in the Ketchum
adverse impacts to mountain goats (C6té Ranger District (USFS 1996), elk were identi-
1996). C6té found an inverse relationship  fied as a species of concern.
between the goat’s response to the altitude of
the helicopter above the animal. He believes BiIGHORN SHEEP
that mountain goats are more sensitive than Helicopter skiing would affect bighorn
other open-terrain ungulates. Goats respondstieep in the same manner that it would affect
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mountain goats and elk. Jorgensen (1988) noise from helicopters could be damaging to
documented that bighorns abandoned winter animals. Wildlife exposed to loud noises show
range during the 1988 Winter Olympics. an elevated heart rate. Noise can harm the
Helicopter flights, avalanche blasting, and  health of an animal by altering reproduction
human activity on ridge tops pushed the resi- (loss of fertility, harm during early pregnancy),
dent sheep to less optimal habitats. Bighornsurvivorship, habitat use and distribution,

are also negatively affected in the Grand abundance, or by interrupting torpor or hiber-
Canyon as a result of helicopter overflights nation. Animals may develop an aversion or

(Stockwell and Bateman 1991). avoidance response and show high levels of
antagonistic behavior and decreased levels of
W OLVERINES food intake in areas with chronically loud

Female and male wolverines range 238.5 noise. Animals may show signs of either acute
square miles and 983 square miles, respec- or chronic hearing loss that could lead to
tively. Females den from mid-February masking other life-threatening noises, such as
through April. Den habitat is in subalpine, the approach of a predator. Wildlife abandon-
north-facing cirques with large boulder talus. ment of preferred habitat and the repeated
This type of habitat is similar to the type of reaction to avoid inescapable noises may lead
area used by heliskiers. Wolverines are sensto an increase in energetic expenses.
tive during the denning periods, and females
have been known to move their kits if people M ANAGEMENT GUIDELINES
or human tracks are near the den site. Wolver-
ines and helicopter skiing were discussed in
the environmental assessment of helicopter
skiing in the Ketchum Ranger District (USFS
1996). Heliskiing should be avoided in areas
where wolverines are known to occur, espe-
cially if the activity is near denning habitat.

Heliskiing use should be limited to the
minimal amount of area possible, and over-
flight distances should be more than 1,000 feet
above and 2 miles away from sighted wildlife
or known wildlife winter habitat. Managers
should overfly proposed heliskiing areas to
determine locations of wildlife and prohibit
skiing where conflicts would occur. The

Many other species of wildlife could be permittee should be required to notify manag-

negatively affected by helicopter skiing. ers of any wildlife sightings as well as the

Wolves and other carnivores may be impactet‘ill?reas that were used. Managers should have

if prey species, such as elk, alter their behavi& e authority to close any area t_hat IS In ques-
fijon. There should be no overflights or use of

because of helicopter presence. There could : .
pterp slopes with known wolverine dens. The use of

a positive result for predators if their prey .
becomes more susceptible to predation. perSXplosives to set off avalanches should be

egrine falcons may be bothered in the spring-“m'ted’ and any vv_|IdI|fe or human presence
time during the breeding period if helicopter should be ascertained before use.

skiing is occurring in their territory. Itis
unknown how heliskiing might affect the lynx.

OTHER WILDLIFE
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HARASSMENT OF WILDLIFE BY THE PeETs oF WINTER RECREATIONISTS

winter recreationists is increasing. disrupt a wild animal’s energetic balance.
Harassment is defined as any Geist (1971) stated that running increases an
activity of humans and their associated domesngulate’s need for food and that these animals
tic animals that increase the physiological costan become stressed to the point that they
of survival or decrease the probability of require more energy than they are able to take
successful reproduction of wild animals. As in. Consequently, the animals must use body
winter recreational use increases and as peopéserves. Pregnant animals suffer higher stress
continue to take pets with them on their wintetevels, causing some animals to abort. A
trips, the problem will continue to grow. The controlled study in Virginia (Gavitt 1973) used
literature suggests that the primary problem iglogs to intentionally chase deer. The study
dogs chasing deer, but dogs can chase otherfound no significant differences in fawns per

I I arassment of wildlife by the pets of Being chased by a domesticated pet can

wildlife, and cats can kill birds and small doe survival rates between deer that were
mammals. chased and deer that were not chased. The
Harassment of wildlife by pets is primarily study also found no changes in home range and

occurring on national forest lands in the that no healthy deer were caught by dogs.

Greater Yellowstone Area (GYA) as pets are Even if a direct chase does not occur,

not allowed off-leash in the national parks.  domestic pets can increase stress on wildlife.

The extent of the problem in the GYA is MacArthur et al. (1982) found that the greatest

unknown at this time. increase in bighorn sheep heart rates occurred
when the sheep were approached by humans

PoTENTIAL PROBLEMS WITH PET with a dog.

HARASSMENT OF WILDLIEE The literature suggests that deer are the

o primary target of harassment by pets and that
1974, Lowry and McArthur 1978). In a 1958 peen implicated in killing a snowshoe hare

study, mule deer in Missouri were chased fro”(Doucet 1973) as well as birds and small
their home ranges by dogs, including one chasgmmals.

that lasted 3.25 miles (Progulske and Baskett |t s possible for domestic pets to transmit
1958). This study also stated that dogs were @seases to wildlife. Canine distemper, a
negligible cause of direct mortality of deer  geyere and highly contagious virus, can be
under the conditions of the study. Bowers  transmitted to both canids and mustelids.
(;953), however, found that free-running dogsryansmission is primarily by aerosol or by
killed more deer than legal hunters during a  gjrect contact with infected individuals. Mor-
two-month winter period in Virginia. tality rates from canine distemper vary between
In Yellowstone National Park in the sum- species and range from 20—100 percent (Wyo-
mer of 1989, a domestic dog chased and ming Game and Fish Department 1982).
caught a mule deer buck and tore off the deergy|owstone National Park has had one wolf

lower mandible. Park rangers subsequently and one pine marten mortalities from canine
destroyed the deer.
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distemper (Douglas Smith, personal communfseist, V. 1971. Is big game harassment
cation). Parvovirus is also a disease concern. harmful? Oil Week June 14:12-13.

In Isle Royale National Park, 25 wolves died iGeorge, V. 1974. Domestic cats as predators
two years from a parvovirus epidemic that was and factors in winter shortages of raptor

most likely introduced from a domestic dog prey. Wilson Bulletin 86:384-396.
(Jack Oelfke, personal communication). Lowry, D. A., and K. L. McArthur. 1978.
Transmission is only a problem in dogs that Domestic dogs as predators on deer. Wild-
have not been properly vaccinated. life Society Bulletin 6:38—39.

MacArthur, R. A., V. Geist, and R. H. Johnson.
M ANAGEMENT RECOMMENDATIONS 1982. Cardiac and behavioral responses of

mountain sheep to human disturbance.

Visitor education has the most promise for Journal of Wildlife Management 46:351—

mitigating this potential problem. Informing 358

people of the potential problem and asking Progulske, D. R., and T. S. Baskett. 1958.
them to leash pets in critical deer winter range Mobilit;/ of de’er Journal of Wildlife
could reduce chasing of wildlife. Direct Management 22(2)'184—192

restrictions on pets in critical deer winter ranggVyorning Game and Fish Department. 1982
could be applied if educational efforts are not Diseases of wildlife in Wyoming Sécond '

effective. edition. Wyoming Game and Fish Depart-
ment, Cheyenne, Wyoming, USA.
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EFFecTs oF SNowMoBILING AcrRoss OrPEN WATER oN FisH AND
W ILDLIFE

daring or, in some cases, intoxi- during winter, it is critical to the survival of
ated snowmobiler with a powerful many wildlife species.

machine who attempts to either make it across

open water or to take a round trip on open  POTENTIAL EFFECTS

water without submerging the snowmobile. If

the snowmobile is submerged, the ) ) .
: . o potential to pollute the water with snowmobile
snowmobiler will hook onto it with a rope or ) . .
. . : exhaust and spilled oil and/or gas, to stir up
chain and pull it out of the water using another” . . :
. sediments on the bottom, to disturb winter-
snowmobile on the bank.

Snowmobiling on open water has the stressed fish and other aquatic wildlife, and to

. o . displace wildlife from important winter habitat.
potential to affect water quality; aquatic spe-
. . . Bald eagles forage along open water, and
cies, such as invertebrates and trout; and .
S - e waterfowl use open water for foraging and
riparian-dependent wildlife, specifically . : .
: . loafing during the winter. Moose use open
moose, furbearers, waterfow! (including ) . .
water for foraging and travel and find security
trumpeter swans), and bald eagles. in the associated riparian vegetation. Several
This activity is currently not widespread in P 9 )

the Greater Yellowstone Area (GYA), but has f_urbe_arers Use open Wgter and gssouated
. : riparian vegetation during the winter.
occurred in a few isolated areas (the author ha . o
A literature search produced little informa-

rsonal knowl f th tivity occurring .. .
personal knowledge of the activity o g tion on the effects of snowmobiling on open

on the Henrys Fork at Mack’s Inn, ldaho, andwater. Adams (1975) found that lead and

D. Welch of the U.S. Forest Service has ob- :
: : hydrocarbons from snowmobile exhaust were
served snowmobiles crossing open water on .

Island Park Reservoir). There is potential for In the water at high levels during the week

this type of activity to increase because of its following '°‘?‘°“t in a Maine pond. Fingerling
o brook trout in the pond showed lead and
popularity in other parts of the country.

The most desirable waters for this activity hydroc_a_lrbon UD.t ake. _Stamlna, as measured by
. the ability to swim against the current, was
are shallow ponds or shallow slow-moving

: , significantly less in trout exposed to snowmo-
streams with a gradually sloping bank where . : . .
. . . . .. bile exhaust than in control fish. Gabrielsen
the machine can either exit or be retrieved if

submerged. If the snowmobiler engages in and Smith (1995) found that fish stopped

this activity on a regular basis, it is desirable t\%/}'g'rztrig':g In response to ground or sound
h locations near a facility where the wet ' . .
C€noose focatlons hear a factiity where the In the GYA, the Potential Opportunity

T ost wators i the GYA (iakes, ponds, and\"eas that wil mostlkely be affected by
streams) are frozen throughout the winter snowmobiling on open water include:
period. However, some spring-fed streams,
thermal waters, and areas where a stream
empties into a lake or reservoir may remain
open during part or all of the winter. Because

Sowmobiling on open water involvesthe amount of open water is limited in the GYA

Snowmobiling on open water has the

(1) Destination areas
(2) Primary transportation routes
(12) Low-snow recreation areas
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M ANAGEMENT GUIDELINES Bury, Richard L. 1978. Impacts of snowmo-
biles on wildlife. Page 154 Proceedings,

Otgggzgﬁgﬁﬁ; irlleeed to l:le anl‘re (if trhe 43rd North American Wildlife and Natural
p use on open wale Resource Conference.

andl_tha:c_tr;lere are !cl)olgfsmler?ffects_ t_o vyat_er Gabrielsen, G. W., and E. N. Smith. 1995.
gg?;?éelif,c%ﬁrmgégﬁsz Iasn?jcg\éltte);(l:sielg Physiological responses of wildlife to
should prohibit it on public land to avoid disturbance. Pages 95-107R. L. Knight
impacts to water quality, aquatic species, and and K. J Gutzwﬂ_ler, editors. Wildlife and
’ ' recreation: coexistence through manage-

rlparlan-dgpe_ndent W'Id“fe.' ment and research. Island Press, Washing-
To maintain water quality, Bury (1978) ton. D.C.. USA

suggests a shift to four-cycle engines in Snowg
mobiles. Four-cycle engines produce less
pollutants. Shea (1979) recommends that
snowmobile trails be routed away from river
courses to protect wintering swans.

hea. R. 1979. The ecology of trumpeter
swans in Yellowstone National Park and
vicinity. Thesis, University of Montana,
Missoula, Montana, USA.
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